Sex-stratified and age-adjusted social gradients in tobacco in Argentina and Uruguay: evidence from the Global Adult Tobacco Survey (GATS)
INTRODUCTION
Tobacco use causes more than five million deaths annually and is the leading preventable cause of death in the world. 1 2 By 2030, it is estimated that 80% of all tobacco deaths will occur in low-income and middle-income countries. 2 There is, at the same time, strong momentum in the global antitobacco movement, particularly with the establishment of the Framework Convention on Tobacco Control through the WHO. [3] [4] [5] Overall, increasing attention is being given to tobacco consumption in low-income and middle-income countries. 6 7 Latin American countries, including Argentina and Uruguay, have invoked many of the tobacco control recommendations of WHO, implementing smoke-free environments, offering cessation programmes, adopting warning labels on tobacco products and establishing bans on the advertising of tobacco products. 5 Uruguay's approach, however, has been more robust than Argentina's, offering a more comprehensive ban on advertising, larger warning labels, as well as taxation. Uruguay was the first country in the Americas, as well as the first middle-income country in the world, to enact comprehensive smoke-free legislation at the national level. 8 Uruguay is now regarded as being at the forefront of tobacco control policy, 9 10 and new research suggests that these neighbouring countries may be experiencing a divergence in their record on tobacco. 11 Argentina has signed but not ratified the Framework Convention on Tobacco Control, although it has passed comprehensive antitobacco legislation at the national level, supplementing previously existing local legislation in many areas of the country. 12 The role of the tobacco industry in subverting tobacco control legislation in Argentina has been well documented. 13 14 Argentina and Uruguay are known to currently have similar prevalences of tobacco consumption among adults (22.1% and 25.0%, respectively). 12 15 In both countries, the prevalence of tobacco consumption has decreased substantially over the past 15 years. 4 Yet as argued by the recent WHO Commission on the Social Determinants of Health, there is a pressing need to go beyond studying national averages, towards understanding the patterns of socioeconomic inequality that are embedded in aggregate data. Cross-national comparisons, particularly comparisons centred on quantifying patterns of inequality, are important for evaluating tobacco control efforts and other public policiesas these may have the unintended consequence of increasing socioeconomic differences in health outcomes if socioeconomically advantaged groups have the highest chance of adhering to the recommended behaviour change. 16 17 This is particularly important with respect to tobacco control-for while the link between poverty and tobacco use has been firmly established through systematic review, 18 the underlying question of how social gradients in tobacco use differ from place to place remains open for investigation.
Recent analyses of the World Health Survey emphasise that the social patterning of smoking can vary significantly from country to country and between groups of low-income and middle-income countries. 7 19 20 Hosseinpoor et al, 7 for example, in an analysis of the World Health Survey from 48 countries, found that of a range of sociodemographic factors considered, education retained the most explanatory power as a predictor of smoking status. The effect of wealth, age and sex varied by level of economic development. 7 Pampel et al, 21 using World Health Survey data from 50 countries, found that increases in national income widen educational disparities in smoking among young persons and men but have a weaker effect on older people and women. This implies that patterns of inequality can change, influenced in part by country characteristics as well as a range of factors including local, national and international policies. 22 Existing research has explored the social gradient in tobacco use in Argentina. Fleischer et al, 23 using the 2005 National Risk Factor Survey, found that higher socioeconomic status, measured through education, was associated with less smoking and higher odds for recent quitting. This coincides with research from Argentina documenting social gradients with risk factors for chronic non-communicable diseases. 24 25 Relatively less is known about the social gradient in exposure to secondhand smoke in Argentina. Little has been published on the social gradient in tobacco in Uruguay, with the notable exception of Palipudi et al's recent analysis of Global Adult Tobacco Survey (GATS) from 13 countries. Their analysis showed that Uruguay's scenario is similar to that of Argentina, with higher smoking prevalence among the low socioeconomic groups. 15 Their analysis, however, did not include GATS data from Argentina, and no clearly comparable study of the social gradient in tobacco exists between these two countries.
The objective of this study is to identify sex-stratified and age-adjusted social gradients in tobacco use, exposure to secondhand smoke and attempted cessation in two neighbouring Latin American countries, Argentina and Uruguay, using directly comparable data. Understanding the steepness of the social gradients in tobacco use, exposure to secondhand smoke, and cessation attempts is an important element of the evidence base for proposing and evaluating tobacco control initiatives in these countries.
METHODS
The GATS is a nationally representative household survey of adults 15 years of age or older, using a standard protocol. The GATS uses a standard core questionnaire, sample design and data collection procedures. It is intended to generate comparable data within and across countries and enhances countries' capacity to design, implement and evaluate tobacco control interventions. 26 This paper examines GATS data from Argentina (N=6645; collected in 2012) and Uruguay (N=5581; collected in 2009). Both surveys are freely available through the Global Tobacco Surveillance System Data website (http://nccd.cdc.gov/ gtssdata).
Our analysis used three GATS outcome variables: (1) Current smoking status (daily or less than daily use); (2) Exposure to secondhand smoke (in the past 30 days at home or at work, or in a restaurant) regardless of smoking status; and (3) Attempt to quit smoking in the past 12 months (restricted to current smokers and smokers who quit in the past year).
The social gradient was operationalised using an ordinal indicator of the highest level of education attended ( primary school incomplete, primary school completed and/or secondary school incomplete, secondary school completed, and at least some tertiary). To test the robustness of the association between education and the outcome measure, we also included current employment status as a complementary measure of socioeconomic status. The use of multiple indicators of socioeconomic status is important, as no single indicator adequately captures one's location in the social hierarchy, nor can a single indicator address the complex and multifaceted concept of social status. 27 28 Current employment status is available in the GATS survey as a nominal variable (employed, self-employed, student, home maker, retired or unemployed). Household income was not used in the analysis, as the Uruguayan wave of GATS did not collect income data.
Data analysis was conducted using Stata V.12.0. The analysis took into account the complex survey design, using Stata's svy features to account for weight, clustering and strata. Sex-stratified and age-adjusted logistic regression models were developed to analyse gradients by socioeconomic status. 29 
30

RESULTS
The samples are described in table 1. In both countries, more than 20% of respondents report currently smoking tobacco, and more than 40% report being exposed to secondhand smoke. Almost half of current smokers in both countries attempted to quit in the past 12 months. Education shows marked variance within both countries-with approximately 10% of each sample reporting that they never completed primary schooling and 40-50% of each sample reporting that they graduated secondary school or more. In terms of employment status, the Argentine sample differs from the Uruguayan sample, having a lower proportion of respondents indicating that they are employed and a higher proportion of women reporting that they are home makers.
Logistic regression analysis examining current smoking status is presented in table 2. Among men, there is some evidence of higher odds of being a current smoker among respondents with lower levels of education in both countries, but the association is only statistically significant for respondents with less than primary education in Uruguay (OR=2.15, 95% CI 1.22 to 3.77). Student status is associated with lower odds of being a current smoker for men in both countries, while unemployment status is associated with a higher odds of being a current smoker in Uruguay (OR=2.88, 95% CI 1.71 to 4.84) but not Argentina (OR=1.10, 95% CI 0.54 to 2.24).
The social gradient in current smoker status is similar in Uruguay for women and men, with higher odds of being a current smoker among those with lower levels of education (OR=2.14, 95% CI 1.24 to 3.71 for those with less than primary, followed by OR=1.86, 95% CI 1.29 to 2.68 for those with less than secondary). In contrast, the educational gradient for women in Argentina shows pro-poor ORs (ie, respondents with lower levels of education have more favourable outcomes), although in all cases the CIs include 1.00. As was the case with men, student status is associated with a lower odds of being a current smoker in both countries, and unemployment status is again associated with a higher odds in Uruguay (OR=2.17, 95% CI 1.18 to 3.99).
Factors associated with exposure to secondhand smoke are explored in table 3. Younger age groups in both countries show a higher odds of exposure, with the strongest association observed among men in Uruguay for 15-24-year-olds (OR=3.09, 95% CI 2.05 to 4.66), followed by 25-34-year-olds in Argentina (OR=2.29, 95% CI 1.38 to 3.78). The effect of education is broadly similar for both sexes in both countries, with generally higher odds among groups with low education, though the association is only statistically significant among men in Uruguay (OR=1.77, 95% CI 1.08 to 2.92). Men who completed secondary education in Argentina display a statistically significant advantage in contrast to the reference group of respondents with some college/university education (OR=0.49, 95% CI 0.27 to 0.90). Student status displays a protective effect in both countries, but the relationship is not statistically significant among women in Uruguay. Table 4 presents logistic regression analysis of quit attempt in the past 12 months, among current smokers and smokers who quit in the past year. For both sexes in both countries, respondents with lower levels of education in general have higher odds of having attempted to quit in the past year, although in all cases the CIs include 1.00. Age effects appear to be quite different for men-with very high and significant ORs across all of the age dummy variables for men in Argentina (in contrast to the reference group of 35-44 years of age).
DISCUSSION
Our findings are suggestive of the expected social gradients in tobacco use and exposure to secondhand smoke. Somewhat unexpectedly, we also found a reverse gradient in smoking Research paper cessation attempts which were reported more frequently by those with lower education. Social gradients, measured by education, are broadly similar in all three outcome measures in both countries, with some exceptions ( particularly with respect to current smoking status among women). Reinforcing the need to use multiple measures of socioeconomic status, we found that unemployment is significantly associated with a higher odds of being a current smoker in the Uruguayan sample. Almost half of the adults in both countries are exposed to secondhand smoke; younger age groups in both countries show higher odds of exposure.
The effect of education on current tobacco use appears to be stronger in Uruguay than in Argentina. The odds of being a current smoker increase as with each drop in education level in Uruguay, and while that pattern is mirrored among men in Argentina (with generally smaller ORs and non-significant CIs), it is not repeated among women in Argentina (where ORs suggest a 'counter' gradient, with better outcomes among respondents with lower education). Although lacking statistical significance, our ORs for men and women with respect to current tobacco use are consistent with the patterns observed by Fleischer et al, 23 who used the 2005 National Risk Factor Survey from Argentina, with a larger sample size.
For both sexes in both countries, current smokers with lower levels of education in general have higher odds of having attempted to quit in the past year, though again, the effects are not statistically significant. Being restricted to current smokers as well as smokers who quit in the past year, our analyses of quit attempts have less statistical power than the other regressions. It may be that the gradient does exist but the relatively small sample size for these analyses prohibits us from detecting it. Alternatively, if there really are no statistically significant differences in quit attempt by education, this may represent a successful implementation of public health efforts in both countries, where a critical health promotion message has been received across the socioeconomic spectrum. Unfortunately these alternative explanations cannot be directly tested with our crosssectional data. Future work could examine historical trends to more fully capture pre and post policy patterns. Our present analyses may serve as comparison point for future analyses of social gradients in tobacco outcomes in these countries.
The inverse relationship between socioeconomic status and health behaviours such as smoking has been well established in the literature. [31] [32] [33] Yet evidence of the steepness of the gradient, how it varies from place to place, and how it changes over time, is still badly needed, particularly in middle-income countries like Argentina and Uruguay. These countries have enacted significant tobacco control initiatives in recent years, and it is imperative to monitor how social gradients will be affected. 34 This study contributes to the GATS-based literature by marking a shift towards an equity-based analysis, where the steepness of the social gradient becomes a core element of the research question. 35 Most of the existing GATS-based literature has focused on national summary statistics, 15 36 37 and while these are critically important, an equity-based effort to reduce health inequities needs to focus on the routine and systematic examination of social gradients.
Recent comparative analysis of the burden of tobacco in Argentina and Uruguay by Abascal et al 11 has observed a divergence in the prevalence of tobacco use in these countries during the 2005-2011 period, with a more rapid decrease in Uruguay. Such results are likely a reflection of the comprehensive antismoking measures implemented in Uruguay since 2005 . 9 Yet our analysis of comparable GATS data from these two countries suggest that their profiles are statistically quite similar (with the exception of current tobacco use by women), particularly if our focus is on relative differences by socioeconomic status within each country.
There are several limitations to this analysis. Although both data sources are nationally representative surveys, their sample sizes are relatively small. In particular, the analysis of attempted cessation offers only a blunt estimate of the social gradients in these countries, as the relatively small proportion of current smokers in the surveys inflates our CIs. Moreover, stratifying the sample by sex further reduced the effective sample size in each regression. By choosing to stratify the sample, we followed the research documenting gender differences in the determinants of health. 23 In this case, social gradients were broadly similar for men and women. Additionally, since GATS is a cross-sectional study we cannot identify how gradients are changing over time, nor can we make firm causal attributions. A longitudinal design would be more costly but, ultimately, more effective in documenting how social conditions influence health behaviours. GATS was implemented in Uruguay in 2009, and in Argentina in 2012. This prohibits firm conclusions regarding the precise social policies that have shaped the social gradients in these countries; in this sense, the present study is best seen as descriptive rather than explanatory. The characteristics of the GATS survey also prohibits us from studying family effects (eg, if one member of a family attempts to quit smoking, this likely influences the chances that another family member will attempt to quit as well). 38 Our operationalisation of the social gradient would also have been strengthened with ordinal data on employment status as well as household income-but these indicators were not available. Lastly, we cannot address contextual effects such as characteristics of cities and communities that influence smoking behaviour. [39] [40] [41] Our analysis of new GATS data from Argentina and Uruguay shows that social gradients in all three outcome measures are broadly similar in both countries. However, the steepness of these gradients may well change over the coming years. Efforts to evaluate the long-term effects of tobacco control efforts in these countries should monitor how policies affect national averages, and the social gradients that are embedded in aggregate data.
What this paper adds
▸ This research study is the first of this type to compare social gradients in two Latin American countries using new data from Global Adult Tobacco Survey (GATS). ▸ These countries have different records on tobacco control policy but, at present, relatively similar patterns of socioeconomic inequality in tobacco outcomes. ▸ Efforts to evaluate the long-term effects of tobacco control efforts in these countries should monitor how policies affect not only national averages, but also the social gradients that are embedded in aggregate data.
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